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#^17171 ^ ^1 ^1 #3*Kr f^7l ^M^fe ^^^l^l" 

^5)-^ ^issl Ir^ofl €^fl*Hr H^l^i Jl = ^ £H ^^-s] <3=ofl Sl*H 

*1<£a1^ w^^Hr ^l2°JtHEi# ^1^4. W %^SH^£ 

#7] A 6 )^ 0 ^ *«1M 4^ 7>^€^. ^71 #51*11 ^71 °H°11: Aljrofl -§-^H 

51 6 



a r\ o 



1020030041448 <y*}: 2003/12/17 

^#7l JELeW^ ^ o]^- ^-til^ a>£^l ^{Sense amplifier driver and 
semiconductor device having the same} 

£ l£r «K£*fi ^IS-Bl *<r*Hl -M~§-^b U^Sl « T~r£r^£r. 

5L 4b 5L 2°fl ^1 =5^-ol^o] ^-^olcf. 

£ 5b £ 3^1 <ytHEi<i| 5]S£olc).. 

£ 7£r £ 6°1) ^7l JELej-oj^o] sj.^^. uJ-E^b 5L<>)l}. 

£ 8£- 51 6^1 *1<3 ^ojAji ^Al^l^- Lj-tHm ^^5Lo]cf. 

9b 51 6<H1 51^ ^^7] ^.afol^o] ^l^Al^]^- l-)-Eflflb 5lS-£o]cf. 

£ 10-8: £ 6*fl S.*]& Tj-^l ^s.7) 516}°} ^12^a)^i- uJ-EHflb s]5.£olcf. 
i ll^r °^«l:^ol NM0S H^l^*] Vds/Vgs^ i£sHl n}^ £. M-EKflb 



40-4 



m 
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<w> .g. 14 ^cMl^Mm ji^t ^ sfl^B ^^as ^ls 

3tt tiV£^ #*HH o§^# yfl^ ^ ol^ ^71 ^el-olw] ^ Ojl- ^til 

<15> HL*h ^ #^<3} <g^# HflT^ltb ^71 <yoHo]^. Aljr ^ yj-tf ^ o]l- ol-g-*V 

<16> £ 1-gr «l£^l v\}3-£\ ^>-g-£l^ 1^3^ ^ q-^vflcf. £ 1-1: % v ^> 

H(io)£- h ^1^(11)4 *vq-s? 7^*13(12)3. ^€4. 

<17> OjtiV^ o. s H ^l^(ll)^ TflolB^ ^bKKWLHI H. ^liEi(ll)^ oj 

WlH5|<?l(BL)oll ^#S)JL, CflolEl 7^J-# 3$ ^^(12)^ B 31*1 ^3(11)^ 

<i&> ^ ^ tiol-oia.-g: 7l^(deep submicron technology)^ nj-eh H^^l^B] (11)2] 

^¥-§- *^l?l7l B^^liBl(ll)o] ^ ^(threshold voltage)^: ^^luf. 

H^^l^El(ll)^ ^^vfr ^-^ tftflsl H€^l^(il)7> *1 ^ SI^ *HKIdsat)Sl 
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<19> ZLEit+ H^1^B1(11)S1 ^^o] ^o}^, B^^liEi (11)7> ^ 

9X^r «y=(ol*> ^cj-; Idsat)<>l #7>^ tiV^, o]^ fA|o| ^-.2.5. # 

Efl^ H3U]itH(llHH JL^^ ^Md^-fr-^) <#(<>] «V • j>.H $.^-'x!} *>t}; Ioff)£ ^7V^c|- . 

<20> <HaJ;3 o_3L SLS. *HKloff)*r ^ iE^r ^(^^H(fast) S£^ ^S--f(slow)) 

^ £SH 4^ ^l^itfl j|ae ^ a. ^ #fKldsat)7} ^ E^l^f *fl^«- ^ 

5£*r ^Rr ^S-f -8r ^fKldsatM ^ H^l^f ^l^m *r Si^r 

(Idsat)^l <3W # #7>^cf. ^-§1 cH^7fl£] nfls.^ ^s-ol ojefloj-i. ^6\] 

*\ ^ ^ sfl^B ^H*!*! -8: ^i^-(Idsat)^ .2.5. *HHIof f )3 *V°1» 1- nfl, #7] pflS. 

<23> tq-^ ^ ^xgoi oi^ji^}. ^ 7l#^<y aj-aflfe ^^^og-o] ^o}^o^ 

<24> £ cl^Jl^j- <5>^ 7 j^O) 4^]^ i£ Hfl^)^. ^ 
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V 

1020030041448 #^ °J7>: 2003/12/17 

l^Rr ^7] =efolu]^ °J ^#*>ZL, Hl«-^5}-^ #7fl^ 

oil- i^S}^ #^JL« #^*Kr ^l^Ei; ^ #7) ^lo]tt]Ei^ ^-tl^-Jl, # 

71 ^)U9jBlEi^ #^4Ul» #7] ^H^i<a-5l efl^ofl aVtilell^ AiTi^ *1<Sa1?1 w^^h^ 

^7l 7l#3 47^1# ^^>7l ^l^ttlBl ^ ^] 2 olttlBll- ^Wl^ #*1 ^71 .EL 

^1 5&°H, #71 ^U<?lalE^ ^sRr 7fl°]H, «l*^3i}-^ ^12-Bl 1-«H| 

tt afll^H" ^ ^"71 7^U<yHlE^ #^i=Hl ^#£1^ ^12^^-* ^l*Kr ^ll#-<a H^l^Ei ; 
^ ^71 <g^J>« ^l*Rr TllolB, 3*1 ^#£1^ *fll^ ^ #71 #^^1 ^^£1 

^ *fl2*l^-fr ^«l*Kr ^121-cf^ H^^l^Eil- ^wl^, # 7 ] ^) 2 o]b]b\^ ^7) 4191*] ^\ 

2) #^^1 ^^51^ TflolH, ^d^^M ^#£1^ ^11^ ^ #71 ^^E^ ^ 

^£l^ *)l23l^8r ^al^m ^l2#-<a S^l^Ei ; #7] *Uiolal °1 f^c^l ^£)^ 
^1^^- ^ #7l 429}^]^ ^^^-ofl ^^£1^ ^12^1^# T^l^Rr ^121-4^; 

^1^; #71 ^19jHlE^ #7) ^l^-oj E^^oJ ^£]^ y)) o) E f # 7 ] 

^°*H1 3^r3fc *fll^ ^ ^"71 ^12#-^ HSH^l^Ei^ ^l^ofl ^^sl^ *ll2*i^M- ^ 
«l*Hr XllS^*]^; * #71 *\)291*]B\S!\ #^#4 # 7 1 a\o}6\) %4=-s\±r ^aJW 
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1020030041448 ^^>: 2003/12/17 

<27> ^7] JELEH^ B^l^E^ ^l^^-u^- #7l ^1^^ 

#7} Xll^i^ ^ltHBr|^ ^fll^^l 

<28> # 7 j 71^^ 4*H« ^*>7l #*1 #^7l ^EH^ ^€ N(^7H N £r 

7l-<g^)7fl^ *1^E11~§- tM31*H, #7] N7fl^ °J^Eil- f^H (n-l; <^7l^ n-8: 2iicf -g- 7} 
Sl^fe, ^^AlS* ^*l*Hf 711 ojE, ^7fl^ H^^l^Eil- Zfzjvg- Jrs^ £3 
#-f?-^ °<H ^Sl^f ^H^i^ ^*Rr afll^ ^ #7l (n-l)«i^| ^E^ 

*H2^* ^l^Rr ^l#-<^ S^^E); ^ Aj. 7 l OI^AISI- ^4!*Rr 

7llolE ( ^l^o^l *)ll€^ ^ ^"71 (n-D^^fl ^l^E^ #^^ofl ^S)^ ^12^ 

o. ^-aj ^)l2#-4^ B^^l^Eil- ^Hl^H, ^-71 N7fl^ Sl^* #°1H n«l^| ^Ei^ 

^71 (n-l)«]*fl <?]^Ei°l t-^c]-^ TflolH, Sl^'SHl ^^5]^ ^11^ ^ #7] n 

olwlE^ #^^-ofl ^^51^ ^112^-a- ¥«1*V^ ^12#-^ B$7]^Ei; ^-71 (n-l)«i^| 
ol^E^ f^o|| ^5}^ TflolH, ^1^^- ^ ^7l n#*A #^^oll ^s)^ ^12 

^-t- ^«ls}^ ^12^-cf^ B^7l^E^; #7] *U#-<S H^l^l^E-1^ *l]13l^M] ^^£l^ Tfl 
°1B, #7l ^*1*1<?H1 ^3^7 *fll^ ^ ^71 *fl2#-t}-£ H^H^liE^ ^i^^-oll 
*r *1l23i^§- ^wl*Kr ^llH^^liE-1; ^ #7l n «I*fl Sl^E^ #^^-sf -#7] ^7]^<y- a>o] 

<29> ^7) 7l#^ ^^>7l i^t!" ^lSEl 4^7^ nflSLE} Pfl 

S-Z) € °NH; H*cH*liE]o]j ^.a ^^-o) o^] nq-ef ^S}^ ^-fr 

£ir ^l^^lH^sl- ^I^^HAIJ: ^-^515.; ^A]arfjl, ^7l z\)o] 
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A o v 7l #*1 ^71 i=eH«lfe- ^-7) #19-41 Jl-I- ^l^ol, <&7) SLS. °jd\] ^ 

ell|oi| aV^WRr Al^VnV^. 7.1<^Al^ y^^SRr ^2°JtHEi# 
A o V 7l 7l#^ Sj-aQ # Pfl 2.^ Cf^ 7 fl^ *ll 2- E] ifi*^ ^«l*Rr °11 

^7flB] 711 0]^ B^^l^l- 2\Z\9\ 711 o]H^ tfl-§-S]^ ^"71 £] JE1 B}- °J ofl ^ ^ J7 ^ l}^ 
711^ Tfl Ol^ H^fi^l^-i; Z]-Z]-o] ^1^^ #7l O^l tilH5l- 0 J^ ^S]^, ^"71 ti) E 

el-oisl ^oj-^- AV71 i=K^7ll^ 711 ol^ H^^l^E^l- ^z\% * =^ .2.5. 3fMl sl^r ^^sj- 
°11 ^sf ^^5]^ *1<£*1H^JE. iJ-^-S.: ^r^l^l-Ji, ^-71 t-H alBel-o]^ ^oj.^ 

#^*Hr #*1 #3-71 ^e}°ltH; ^ ^71 #*1 #^7l ^oflol-M. Al^ofl -§-^h A J-7i 
Dfl£.e] ^ ^eflol^l d|1o1e-1# #*1*>JL ##*Rr #*1 f^M# 

^"71 71^3 *>7) ^ ^£2] #*l£r cf^7fl SI ^lS.^ ^%^r ^1*1-^ 

2f 2)12*1^1: ^-til^ ^l^^H^lJl ^-^51^.; ^^^l-ZL, s&7] ^ll^^Sl 
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JL» M*Kr ^7) ^Efol^; ^ # 7 1 <?! ofl ^3L°\) -§-#*H #7l *H) 

2- Si € ^511^1^ cflolEU- ^1*VJ1 ^S.^ ^71* ^-Wl^-Cf. 

<33> AV7I 7)^3 ^1» ^$*M ^tb 01^)01^17171 9j^oll- 

#^Kr oj^Al^s. ^a]s>J7 ( Wl#^^ nfl^el ^7fl*Hr 3^ H 

Jl» #^*Rr ^1; £ #7l #^#Jl» ^^Jl, #7l M^jfc* #71 ^H^oj-o) efl^oll 
tiVHHl^ Al^n>3. *)oJ A ]^ y l3 j,^^ i #71 °HM£. {Jit #^*Rr >H]^t|.. 
<34> #7} 7l#3 4^1* ^^71 CflolEi ^OlS. H^£7liE^l jH 

^l*}^, #71 A^ ^HAl^o} ^oJ-oH Of #71 «1 B] *8 *Kr 3i^\JL, 

=L 7j-*l ^71 9J ^11 #^*Kr #711; ^ #71 #*1 ^71 oloflol^- 

^J^l -g-#*H nflS.El ^ olEflol^ cllolEll- #*1 ^Jl f^*}^ #^1# th}. 
<35> #7l oJoflolM. A1^ # #^§>^ #711^ #7) f^JM ^Aj*>JI, #7l 

5. °<H1 4^ ^<M- ^l# 0 *M}ol# ^*Rr #^#Jl1- #^*Hr #711; ^ 

#71 f^^2t ^#^i, #71 #^#i» #71 <#o\] Ufe} ^oj-o) g,) 

#HH1^ Al^-nl^. *\<£X\^ t^S^l-Jl, ZL t*l 5^ ^ # 7 1 #*1 o]6flol 

1- A Jit #3*Rr #7111- ^til^. 

<36> ^ ^2). t^o) -§.*}-# oj o]^ «! ^Alofl ^#3^ -^3* ^-g- 

§1 ol5fl§>7l ^sflAl^ b].^^ -S*H* olHsl-^ £^ S? ^ £^<H1 7l7.fl 
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«V£^ #*l(200)fe HflSLe] <^ 51] ol(201), #^7l = eM^(250) ^ ^ 

^71(270)* 

<39> ufljSLH} ^ ^efloK201)^ ^l^lS-el 1-^(210) ^ *H2^l£.el 1:^(230)* 

H ^el]ol(201)^ ^7fl2l Tflo]^ S^liEi #(211-1, 211-2, 211-3, ... ,211-n, 219-1, 
219-2, 216-9,'..., 219-n)^ ^7fl2] t\]o]£\ z\^s\3-^ (215-1, 215-2, 215-3, .... 215-n) 

<40> £ 2*11 ufls.^ >i <>1e11ol(201)^ ^#(rows)^ iLH ^^-(Ioff)^ oj^o. 

3711 «>f ^ ^51- Jl 7}^^-. 

<4i> nH^flS] c-flolE^ ^#s\ SI- (215-1, 215-2, 215-3, 215-n) 7fl^£] 

<42> z| o]^ Ei - t£°|?j)6|H ^ ^. ol ^ s ^2] PM0S HSH^l^ ^ 

*>M-^I NM0S Hqfl^l^E-lS ^€ CMOS °JtHBiS ^-^tK 
<43> ^1 ^SLy] =5^01^(250)^ #^S(CK)» ^1*>JI, °J^Al^ol * ^ ^ 

^71(270)1- °J<H]oll-Al7l7l #*1 f^#7l 9j^lol^ ^l^(SENSE)!- t^W. 

<44> ^l -i 7 K270)^ #*l ^71 ^]o]M. a1Jl(SENSEH1 -§-#^ olBBl-ol (BD-nf # 

Ji «lHHl-9j(BLB)Al-olol ^oj-^ol^- ^1^1-ji, zl ^<a-x>ol^. ^S-^Vcf . 
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<45> ofl^cfl wlSHl-^CBL)^ ^<a-(V BL ) £ #3. «lmeJ-*l(BLB)sl *}<y-(V BL B) 0 l ^^(VDD) 
=^^]2E]<H $Xjl, z}- ^=(217-1, 213-2, 213-3 213-n)^ ;*1°H 0V<>]JL, ^ ^jel 

(213-1, 217-2, 217-3 217-n) 21 &<&o] ^^^^-(VDD)ol e}ji 7>^^tf. 

<46> cH^flSj $U=eKl#(WLl, WL3 , . . . , WLn)#°lH S. eKlCWLl)^ ^sj-s]^, 

«1B^<?1(BLB)^ ^^(Vblb)^ t«H>U4 
<47> !] v BLB = VDD - AVI 

<48> o^H AVl^ #^-(IdsatH S]^t M-Ef^t}-. ^ ^^-(Idsat)^ 

E] (219-1)^ <ytHB](INl)^ NMOS H€*l^El» ^l^^-S. *€-tl-. AVl^l 3. 

^(IdsatHl ^^€4. 
<49> s^-, o] ^-f H]meKl(BL)3 ^^(Vbl)^ £°1 3E^tf. 

<50> 2] V BL = VDD - AV2 

<5i> °\7}*\ AV2^r .2.5. SHKloffHI ^ 3 M-Ej-Mlcf. o] ^ o- ^2DflS.ej 

(230)^1 2J- H^l^E) (211-2, 211-3 211-n)» JL = -cr zj- ^(Iof f )^ £^ 

<52> ^fKlofO^r z}- S*S*1 ^3(211-2, 211-3 211-n; <*|7H n £- *}<3^) ^ z}- 

tl^El^l NMOS B^^]iEi# -f-*H ^l^^S. Jl^-cf. nj-ej-^ A 3.7}^ ^ 
(IoffHl o^}o} ^^^cf. 4^-] -i-^(210)^r %^s^ M-Efiflji, ^12^1S 

^ #^(230) -8r al*^3?-€ ^Efvflcf. 
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<53> ^#7] = Bj-°lwK250)^ $)H2j-<a(WLl)<>] ti]H^<?l(BL)^ ^^(Vbl) 3 !- 

alB^^l(BLB)^ ^(Vblb^H t^^H 3AS S^£)^r #<y-*H (VD)7> lHJ*Kr 
#*1 ^.3.71 <$o)M. a]s(SENSE)# ^^*Vcf. 
<54> [^fl^ 3] VD = V BL - Vblb = AVI - AV2 

<55> 4^ «VE*fl ^^(ofl^tfl <^Ail± Al^>)^- #7] (VD)« 

ofl ^^.tt *1*H) 3*H ^^8^tf. ^-71 ^^>°1(VD)^ «h£*ll ^(margin) 

#fKldsat)7}- ^7}*Kr ^-Alofl i£ *HKloff)£ ^7>*Vcf. 
<57> 4^ ^ 3fl^H -2.H ^(Ioff)7> ^ *IfKldsat)iL^ 

3 S°l #7>*>H.S., ^7l #<y-*}-oKVD)# ^« 7 1 3^ #7>*3r^. uJ-BH ^ Sfl^: 

H ^tLS. H^l^H* ^Wl§>fe- a>i£^ ^^>^cf. 

<58> 5L 3-^ £ 2<>fl £A]^ ##7l iELBH^ ^.g. t^ifli*. l=H *J ;£o)t).. 

£ 3* #2:*]-^, Al^(T)^r ^IE.e}-o}(WLl)°l ^Sj-^ ^ olofloU Aljr(SENSE) 

7> %^^7l^l iAS]^ l4E}v£4. Aj- 7l Al^V(T)^- ^ *fl2:A>7> ^*Rr 

<59> ofl^cfl lOOmv^ ^^M(VD)7> ^v^^^dl a1#(TH lOOms^ 7HJ*M3, SlIE 

*Hf-(Ioff)^ ^7>S <?1*M lOOrnv^ ^^>o](VD)7> ^Slfecfl ^Jl^ Al^Vo] I50ms5- #7> 
^ f^7l ^1^1 oil- a] ^ ( SENSE )^ ^ = e}-9j(WLl)°l %Aj^ * 100ms^<Hl 
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<eo> nJ-sH a)3^.oi( BL )^ ^«a-(V BL )i)- tfji w)H^<?l(BLB)^ ^^(Vblb) 0 ! °1 ^^^1 

©141 (evaluation) 321^1 &-8r ^Eflofl^i ^7l(270)7> s^-S) SLS. , 7>*1 #^71(270)^ 

HIH^(BL)^ $}o]b\ ^ ^ wlBel-tl(BLB)^ ^He]!- %^f>W] ^#^1 ^ ^ & 
cf. ^1 ^ 7l( 270)^ ^ ojcf. 

<6i> .£ 4^r JE 2H1 ^s-7l ^e}o)^o) ^jEolt}. £ 4 # ^S}^, 

7l =e}ol^(250)^ 4^7fl^ <^u]Eil-(251 258) o] #^S(CK)# *\ 

sl*8*M ^loflol^. <0 3: (SENSE)* t^JW. 

<62> cr|7H z}- ol^Ei(253 ^ 255)^ z| S^^tt ^^IJ:* *l<£*l7l 

*1<2^ -il-SL* ^ #7l <y^Bi(253 ^ 255)1- ^12:^ 

<63> .£ 5^ JE 4^1 ^ ^£1(253 ^ 255)^1 T^HajSl 3^.51o1t}. J£ 4 ^ 5* %2i 

^^^l^Cck')^ PM0S H^^l^B-KPl)^ NM0S HS£^1^EKN1)^) A 7fl°lH^ ^^51^., 
^^(VDD)^ ^^^^(VSS)^©!^]^ t\^<% H^^l^-i-CPi, Nl, N2, N3, ^ N4)°] z\ 

<64> St!-, ^^(VDD)^- NM0S H^*l^E|-i-(N2, N3 ^ N4)5] Tflol^^. <y^t)-. NMOS H. 

^^£1^ tWIeKCI ^ C2)^r <ytHEK253)^ #^^-(N0D)«fl ^^cf. ttJ-EH 
^l^lTl^r 3^3. NMOS B^]^EH-(N2, N3 ^ N4H ^*Q-&^ t^a^ 

1-(C1 S C2H] 7W|€iofl ^^^cf. 
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<65> £ q*. a. ^ofl tcj-s. ^efol^i- ^-til^ HV£^1 t^£°14. £ 

6# ^S*}^, ^£^1 #*l(500)Tf ^ <>M]o](201), *1<£ ^H^lsi 1^33)3.(530), # 

*1 #s.7l -e}ol^(550) ^ ^71(570)1- ^11*4. 

<66> v\]s.B] *£ <H3H (201)5] ^ 5. 2<H1 i^-m nHa.e| 4 <HiHM (201)^ 

3? ^4 -g^VtJ-. 4 <H3H(201)fe -£^3 s>u|-o] w] Ee(.o] (3l)jt|. 

^VM-^ «lHeKl(BLBW 3^r€ *fl-2.^ <^7H nflae] zj-z^g. o] 

^#5. *1 #33.^(505-1 vfl*l 505-n)3 

< 67 > ^H^IJ: ^33.(530)^- eH wlH^CDBL), cH (DBLB) , ^ 

7flSl cjn] ^) = a|-oi-i.(DWLl ^fl*l DWLn) , ^ 7 fl^ tIMS HSfl^l ^#(501-1 ifl*l 501-n, 

509-1 iflx] 509-n), ^ ^Hr^ ^ ^3.1: (505-1 ifl*l 505-n)^: ^wlfM}. 
<68> ^7]\9] cH ^| = e(-oil-(DWLl ifl^l DWLn)^-^ ^^l^^ofl ^^sjcf. zl^ZL cH u] 

H^°1(DBL)2)- #3. 3*1 alB^^l(DBLB)^: «V£*ll (500)7} He)*>*l ^ ^-f # 

^^^(VDD)^^. H.e)^l€^. 
<69> zj- (503-1 vfl^l 503-n)^ ^(VSSHl A ±^ (507-1 i-H*l 507-n)^ 

^c$o_ ^^(VDD)^ £:a, tH^fls} 7fl°l3. #(501-1 ifl^l 501-n)zJ-zM- 

jL3^r ^ ^ifKloff)^ ^^j! 7>^*Vcf. 

<?o> cf^ 7 fl^ 7)}o]^ B 31*1 ^#(501-1 tfl*l 501-n)^-^ TlHmfe- tfl-g-s)^- 4 

— sftKDWLl, DWL2, DWL3, .... DWLnHl #7] tH^ti^l t\]o)t% e 31*1 ^#(501-1 

vfl^l 501-n)^^ ^ll^^ D|nl «1H21-^1(DBL)«H1 3^4. 
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<7i> u-H alHeKl(DBL)Sl ^^-(V D bl)^: 4^r7flSl ?))o}^ e^*] ^ #(501-1 vfl*l 501-n)^ 

^ ^^(Vdbl)^ 4£f ^o] a^^cf. 

<72> 4 ] v DBL = VDD - A V3 

<73> a}7H AV3-&- ^7fl^ TllolH ^ »(501-1 ifl*] 501-n)^"^ ^§-*H * = ^ 

-2-5. ^i^-(Ioff)^ ^ ^^V-I- M^M!^. AV3^ AV2°fl ^I^AS -S-^^M- «1 

?M w>^*i-cf. vjv] *}^°i(mi)^ ^^(Vdbl)^ 2Lfe *1<£ ^IH^IS 

(DCTR)eJ- th=h 

< 74 > =e1-olB](550)^ #^liL(CK)«- ^^-Jl, ^7} alH^tf (DCTR)^l ^e}- 

91°)}°}^ ^Jl(NSENSE)^ aflo^cK ^, i=£Mtf|(550) 

^ #^S(CK)# ^^Jl, <#7] ^M^CDCTRHl ^ ^7} #5H1Jl(CLK)^ X\# 

* ^7) <eMH^- Aljr (NSENSE)l- 

< 75 > ^^71(570)^ ^#71 <5HM1- >^Jl(NSENSEH] -§-#^ *fl5.e) ^ <H3M 

(201)^ ^ll^S.51 !-sK210Hl 3Hb1» ^1^>ZL 

<76> JE 7^ 5. 6^1 ^7} ^o]v]o) j^^. 14^^ eH*j 

5L 6 * 5L 7# ^7} ^5}o]u](550)^ ^ = ^<y(WLl)^l #^5}- £ ^, ^ 

^ 7l^Vol %^3J"€ oloflol^- Als(NSENSE)* <^7H AT^ 

*1<2 ^H^lJl(DCTR)^ 3.7}°)) ^ 7}^_s\^ ^l^^l^-* M^VA^. 
<77> ofl^cfl lOOmv^l ^i^H(VD)7> *H93*r3l X\#a)o] lOOms^i 7}^}^, 

#^-(Ioff)^ ^7}S. <y*H lOOmv^ ^^l-ol(VD)7l- t^£)irHl Aj^Voj 150ms S ^7> 
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■& <4€- #^7] =e}o]tt]^ ^jELa^CWLlH ^ 150ms^l 

#-^7l °HH-a >Ojr(NSENSE)«- 

<78> wlHHl-^l(BL)^ ^^(Vbl)^ «lHeJ-*](BLB)sl ^(VblbH ol^JHI 

(evaluation)^ ^ ^-71(570)7} t^slES, #-§f7) (270)^ wlB^^l(BL) 

*1<2 ^^jr ^5|S-(530)fe P«K^^51 ^/^fl^^ ^°1)7> -g- ^>M-S1 

B 31*1^(533)3. ^-^^nf. B ^] ^ (533) ^ole ^ ^2^^ ^^(VSSHl 3^5) 
JL, H 31*1^ (533)2] ^11 ^^--g- *1<£ *1H^1:§:(DCTR)1- ^M^*}. 
<80> #7] ^11^^^ £<gg_ WlE^.o]( BL )o 1 ^«y-(V BL ) 5L±r *)^9l(mi)2) ^(Vdbl) 

^ ^ 0 ^}7\) ^l^ ^}ol ti^*}^. 

1- ##7l = EH*K550)fe 31^5. 3 4=^ ^7fl^ <ytHEi#(551, 553, 555 

^ 557)-g- 4^7fl^ <y^Ei-i-^ ^ 7 fl 91 %o] w>^^>cf. 

<82> J=5H«K550)^r #^5L(CK)# ^*>al, *1<£ ^H^jr (DCTR)^ ^oj-ofl 

#7] oloflol^- A]^ (NSENSE)1 . 

<83> <vQBlE-l(551)fe ^^(VDD)^ ^^(VSSMl-oHl ^15. ^#5]^ *>M-2} PM0S 

*l^Ei (551-1)2}- NM0S ^(551-2)3 ^P-^^cj-. 
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<84> <ytHtH(553)^r ^>M-e] PMOS H^B^l ^(553-1)4 NMOS B 31*1^3 (553-2)5. ^ 

MQSH 31*1 ^1(553-1, 553-2)^ Tfl (551)^1 #^^(551-3)<^ 

<85> *]<g ^l^AiJi(DCTR)^- m^*l^£| (553-1)3 iiiS ^€4. 

(553-3)3 #-<^ elll^- *fl<H^lJ:(DCTR)<Hl ^€4. ^ ^1 (553)3 

tt ^^^<a-(DCTR)2f ^l^WSS)^]!- ^^*>cf. ^oi^og- (DCTR) ^. ^o^ £ H ^ 
^E^ofl ^s.^ ^(SE^b, SLS. ^3 #7l ^<H£ ^3 H ^^l^Biofl ^s.^ 

-¥f-)3 °<H1 ^l^cf. 

<86> <?1b1eK555)^ ^4*8 ^l^r-i- ^<5Rr ^- M0SH€*1^1 (555-1, 555-2)2} 

7iHJ=^ ^3 (553)3 #3 #(555-3 HI *1<2 ^H^lJl (DCTR)^ 

NMOS H^^l^B]-i-(555-4, 555-5, 555-6)3 A TlHBS ^^S)S.5., NMOS H^£ 

^l^Eil;( 555-4, 555-5, 555-6) -8: *^^r -8: 3ifRr *1<2 ^l^^lJl(DCTR)^ ^sH £3 €4. 



z| 7i3x||A)Ei(Cl, C2)^ #^#(555-3)3- ^^(VSS^KH ^^^cf. z}- tH^eI 
(CI, C2)b NMOS B 31*1^5 ^« ^ &3-. tt}-^ <el«13(555)3 Aj^(time constant) 
^ NMOS B^^l^B-l-i- (555-4, 555-5, 555-6)°fl 3*M £3€ El-& ^ItM 

^5flAlE^(Cl, C2H 3*>°1 TSsflAl^^ofl ^€3". 4^ ^3(555)^ 

3£ *fl°l^:£:(DCTRHl -§-^5>^ ^3(555)5 ^ >0Jl3 *y ^ 

4. 

^tH3(557)b ^^SKVDD)^ ^^(VSSMHofl ^#3tt z*3-3 PMOS 

3^3(557-1)3 Sj-3-3 NMOS H 313 ^3 (557-2)5. ^€3. M0SH313^3 (557-1, 557-2)3 
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A 7fl°l.B 91 ^^|(555)^ #^^(555-3)^1 ^1^^(557)21 #^#(557-3)2} -*1Jl7> 

KM- ^Sts}^, =e1-ol^(550)^ 3 igs ^71]^ t-(810 vfl*] 880) 

oo> ^efoltH(550)^ #^HdJL(CK)-I- *1<S *tH^liL (DCTRH1 

^Jl(NSENSE)*- 

oi> tl^EK810)fe ^^(VDD)^ ^^(VSS^Hofl ^^Tr s>M-^ PM0S 

^iEK811)4 SVM-2] NM0S B^^1^(813)S. ^^Jl, #^lJL(CK)xr A M0S H^^l^Ei 
(811, 813)^1 TflojBS. ^^€4. ^^(810)^ ^^(VDD)^ ^ **<y-(VSSMV°l« 

<92> ^1^E-1(820)^ ^^^°J-(VDD)4 ^^^^(VSS)^^ f>}^2) PM0S B€ 

(821)2]- NMOS (823)5. tM^^I, A MOS B^l^Ei (821, 823)2] tIM 

H^b ^^(810)2) #^cf(815)«^l ^1^(820)^ ^^^°J-(VDD)4- ^SKVSSW 

<93> 9jtHEl(830)b ^^«y-(VDD)4 ^^^^(VSS^olo]] cf^7fl2) MOSH^S 

^liE^l;(831, 833, 834, 835, 836)* ^1 1}-^. 
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<94> zj- MOS B ^1^(831, 833)^ TlHB^- ^Ei (820)^ #^^(825)^1 ^^^zi, PMOS 

B€*l^l(831)fe- ^^(VDD)*!- #^#(832)aM°I) ^^sjjl, NMOS B^*liE| (833)^ # 

^^•(832)4 NMOS B<a*]^Ei(834)£) £L£fl°Hl ^^cf. 
<95> ^1^a]J:(dCTR)^ NMOS B^*]^ (834, 835, 836)^ 7fl°lBB ^^jl, 4 

NMOS B 31*] ^1(834, 835, 836) <H| * = ^ ^ ^H^l^ (DCTR)°fl 4^ ^^14. 

<96> 7J- ^^a)b](837, 838)^ #^^(832)4 ^ *] o\) ^4=-S)JL, zj- f]^X\B](837, 

838 )tt NMOS B^l^B ^ 1 t 
<97> <ytHEi(830)£] ^l^^-gr *\^3- ^^f€ NMOS B^^1^B1#(834 , 835 , 836)^1 2] 

^^-^ ^3flAlEiS.( 837( 838)0]] o^a} 4^3^^ ^^Al^^ofl 0)^0^ 

^l^Ei(830)^ ^^<y-(VDD)2f ^^l^ 0 J-(VSS)A>oli- #^JL» #3^} 

<98> 31*1 3(840) 3<*r€ s^S] PMOS B 31*1^3 (841)5+ s>u|.sj NMOS H^*!^ 

(843)3. ^^t}-. 2J- MOS B3M^(841, 843)^1 TlHB^ (830)^ #3 ^(8632)ofl 

^^SlJl, *]<g ^M^SCDCTR)^ PMOS Hiffl*l^EK841)£| iiii ^^SlJl, NMOS B3l*l^ 
3(843)^ #^(842)4 3*l*l$-*> 0 W ^^^cf. 

<99> ^vHe1(850)^ sHlSlSKVDD)^ ^^l^ < y-(VSS)A>o]ofl 2)1^ ^^S)^ tH^flsl M0SB31 

^]^b^1-(851, 853 , 854 , 855 , 856)-§- ^wlW. 
<ioo> D- MOS B 31*1 ^3(851, 853)S] 7fl°lB^r ^ Ei (840)^] #^(842H] PMOS 

H€*l^(851)fe #«*I<g-(VDD)4 #^^-(852)A>olofl ^sqji, NMOS B 31*1 ^3 (853) ^7 # 
^#(852)4 NMOS B$*l^£l(854)2l ^.^]<yo]i 
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<ioi> ^o^ai^kdctr)^ z\- nmos H ^1^(854, 855, 856)5] tIMHS. 0 J^£lJl ( A 

NMOS H 513*1^(854, 855, 856 HI JlJeL^ £ #^-tt (DCTRH AA £3 €4. 

<102> zj- ^3(]X|Ei(857, 858)tt #3^(852)3)- 3*)€tf*}°H ^^al, ^ ^^^1^^(857, 

858)^ NMOS S^l^ElS. ^ ^ ^ 514. 

<ios> oj-el-Ai <?lwlEi(850)^ x]^^ ^j^s NMOS B^^^Ell-(834, 835, 836 H 0\ 

*H ^^^Bil-(837, 838H1 S]*H ^afl^^l £]*H 

^^^cf. ^^(830)^ ^^SKVDD)^ ^^(VSS^H-i. #^cf 

<104> ^^(860)^ ^ IS. ^>M-^ PMOS B 31*1 ^(861)4 ^VM-^ NMOS SsS^iE^ 

(863)5. ^€€4. A MOS B$*1^bK861, 863)^ 7ti°lBir <?l^Ei (830)^ #^^-(8632)^1 
^#£lJL, ^l^^lS(DCTR)^ PMOS B^*]^ (841)2] <y^£lJl ( NMOS B^*l^ 

El (843)^ #^^(842)2)- ^^^^olofl ^^nf. 
<ios> ^Ei (870)2] ^IiHeK 860)^) #^^-(dck4)^l ^#^J1, °lw]E| (880)^ ^l^H 

Ei(870)2] #A ^A °^}A^r ^Jl(NSENSE)» . 

<106> £ U o. ^tiV^o] NMOS B^]iE^ Vds/VgS^ ^5^1 £r ^2] l4E}vfl^ 

HEfl^olcf. £ no. E^H^l^E^ ^5fl«]3f iii4°]2l ^(VdsH °AA% ^ 

. A oM B^l^o] TflolHS}- ^^AVo]^ ^|oj- (Vgs) ol #^^JL ^ ^(Idsat)^r ^ 
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<i07> £ 6, S. 10 ^ £. Ill- 2.5. 3fKloff)7} ^ ^^(VDD)^* 

c^n] HlHe|-«y(DBL)^ ^^-(V DBL )°1 ^ ^1^1^(840, 860)21 #^#(842, 862) <L5. ncflS. 

<ios> ^^-(Ioff)7> -g- ^-f , (VDD - AV3) 3M: o^l ti)e^o] ( DB L)2l # 

^(Vdbl) 0 ! 3" ^^(840, 860)2] #^#(842, 862)J15. zmfljg. ^i^cf. 7%S>. ^s. 
7) ELe}o}u\( 550 )o) ^jo^-g- ^-s}^ ^7fl^ B^^iB]l-(834, 835, 836) 

<i09> oj-^ £ nofl ^o] nf^7fls] H^fl^l^Eil- (834, 835, 

836)* ^ *HKldsat)7> ^£S, = (550)21 *1<S^£ ^7>^- 

<H0> -£ 12^ ^3-7} ^Z\-o)n\o\ Z\ x^c o| ^t§3\. ^ o] CCf^ # 

<m> (a)^f £ 4«fl i*]^ ^7l ^el-olwl (250)^1 z}- ^=2} jj.^ o. uj-Ej-vflcf. (b)^ 

£ 10<H1 ^71 ^s)-oiai(250)2l zj- ^jels} 4^^. q^^cf. 

<112> ( a ) ^ ( b )-g- %2,f>}a] SLS. ^^-(Ioff)7> 3. 3 o.- ^fr}^ cf-§-2}- ^-cf. B» iU3 , 

D|nl HlE^oi( DBL) ^ ^«a-(v DBL )ol (VDD - AV3)» -fi-*l*}JI £M nfl^ofl E-j (860)2) 
^}3L(dck4)^r ^^(VDD)?}*! #e}-7>^l ^-tVcf. 

<iis> 3.elj7 A'^r *1<3*(|<H4!:sl ^^S(530) ^ #^7l =e}-olBl(550)ofl o^a] A 7> 

M-^l-Mli}. 
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<114> (c)fe £ 2«fl ti]H ##(VBL)4 #2- ^(VBLB)^ 4^ ^ 

£ 6<H1 e^-o]^ ^(VBL*^ #J± «1B ej-<?l^ (VBLB')^ 4^ i+Bj-^tq-. 

<115> ^ o. oj ^a] afl* %JL3, ^^SXSL^- 1"4*} 

7Br*}cHr ^-i- o]^^- ^Jolcf. itfe}^, £ 7^3 ii «^^r f-^ 

7l#^ AHH ^*fl ^S^C* I" ?H4. 

[^4 3:4] 

<ii6> 44 ^<H1 #4 ^#71 £LefoitH^ ^^-o) 37loll 4^ # 

4 ^#71 °] ofl o]M. Al^o] Al^^- ^ol^- ^ ^lS-Sl 4^°1 ^7>4^ Jl47> 

5U4. 

<117> ^- ^x^ofl n} = ^-3-71 ^SM^ ^-ff-O} a 7 ) oil 44 #4 ^Hl: 

*±JL2] *]$^ *\}o]ig ^ ^71 #4 ^7] °1<>1H^- Alxofl -§-#*M *^ 

43fe 44 ^#714 ^Al^ ^ o|cf. 

<ii8> 43 ^ -^71 ^-al^ njlS-B] #44 ^^ol ^#€4. 
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[^t 1 * 1] 

^■71 ^119J^E^ ^Al^Jl, #7] Z\}191*\B\*\ #^JL# ^-71 *lH#<y-^ 

^#71 ^oiai. 
2] 

5- ^71 S. 3l-o]Hl. 

3] 

^r*l*Rr TflolB, "H.E.B1 €^fl*Rr *>M-^ H^l 

— E 1 °fl * = ^ °<H1 HVtilell^ ^M*!^ ^*i*Rr afll^ ^ ^-71 anisic 

3 #^^ofl ^#£}^r *fl2*l^-# ^«]^ *U#-«3 H^^liEi; ^ 
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^5)^. ^2*1 ^«l*Rr ^2#-cf-g: B^l^-fr ^-til^, 

#7i ^i2<ywiE^, 

#71 *Hl°]^B^ #3^1 %4-S\±r TflolH, ^€^°0-<Hl 3^r3fe ^ #71 

^2^wlEi^ #3^1 ^^5]^ ^12^1 ^# ^l*Rr *fl2#-<3 H^l^Bi; 

#71 ^l^HlBlSl #^^ofl ^^51^ 711 ^ #71 ^2<yalB^ %B$#6]] ^ 

#s1tt ^12^1^-g- ^P-wl*Kr *ll2#-t}£ B€*1^1; 

#7l ^ll^lttlEi^ #71 *Hl#-<3 H€^1^5l ^l^^M TflolB, #71 ^^1 
^tHl ^£lxr *lll^ ^ #71 *ll2#-c}-£ H^l^s! ^i^ofl ^2^i^ ^ 

til*Rr ^lH^l^ ; ^ 

#71 ^2<ytHEiSl #^CJ-52f #7} ^Xl^og- A> o]o,l ^Sj^ TizlHE-1!- ^«l*Hr 

#*1 ^#71 H.e>oial. 

4] 

*mni su^, #7i ^7i neH*m, 

#71 *fl2#-Cf£ H^^liEl^ ^fll^i^ #71 ^lH^^liE^ ^2^i^-A>oHl ^^Sl^ 

^12H€^1^# c-1 ^al^H, 

#7l ^2H^fl^l^El^ TllolB^ #7l <y«lElSl ^l^i^-ofl ^-^ O. 

5- ^ #*1 ^71 JEL^o^. 
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5] 

6] 

#*1 ^^oltf]^ Sl*]^, 

2115 3^r€ N(^7)^ N-c- 7]-^^)7flS] OJ^E^S.^ ^P-til^, 

#7l N7flSl <?lWlE^-i- ^ofl*| ( n -l; c^7l^ n -g- 2 S.cf €" ^W^tt, 

^H^<y-* ^*Kr *U3H- ^ #71 (n-D«i^ ^e^ t^^Hi 

^12^# ^l^Rf *U#-<3 H^U]^; ^ 

#?1 ^*Kr 71HB, ^ #71 (n-l)«!*f] °J 

BlE^ ^^cfofl ^Sl^r *)l2#^M- ^l^Kr *fl2#-tf£ B€^liEi# ^-«1 t?H , 

#71 N7fl^ ^tHEil- n ^ o]tHEi^, 

#71 (n-l)tti^ #^i=Hl ^#£1^ TflolH, ^-^^l £ 

#71 n«}*fl 9l*]t\<>) #^^1 ^2#^8: ^w^Br ^]2#-^ H^^l^Ei; 

#71 (n-l)«i^l #3#°H ^^sl^ TflolH, *U3l^- g #71 n«l*l) Si 

#3^1 ^12^^ ^Wl^Rr *fl2#-i}£ H^^l^Ei ; 

#71 ^1#-^ B^^l^E^ *fll#^Ml ^#51^ TllolH, #7) ^1*1 <M ^^£1^ ^1 

^ ^ #71 *fl2#-t}£ H^l^E^ ^ll^ofl ^£lfe ^12^^ ^wl*Kr ^llH^^liE-1 
• til 
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# ^-3 ^ JELeH*H. 
[^^- 7] 

#7) N7fl£] <ytH^l: (n-2)«i^ #7l <3^Jll- 

#71 N7fl^ (n+l)«l^(l ojt^Ei^ a o V 7 ] n ^^] o^E^ #^^1 ^4=-S) 

[^T 1 * 8] 

^16*oH1 SU^, #71 #*1 ##7l ^eH*!^, 

#71 ^12H^x1^e^ TflolH^ #71 (n-l)«l^l ^l^i^-oll ^s]^ 3* 

#*1 ^#7l JELEHtH. 

9] 

nfls.^ sx^*], 

^7fl£l x^lS-El ^1-* ^"Hl^ DflS-El ^ <>! Efl Ol ; 
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^71 #3-71 ^H^- Also!] -§-^}c^ # 7 ] H DflolEl* #7^]- 

10] 

^71 ^ll<y^E^ ^*>^L, ^"71 ^l<y^E^ #^a]Jl« #71 

[37*8- 11] 

#71 #1*^1 ^<S^ #71 7l<g ^l^AjlO] #oJ-6|) a>u)^^ ^-§- 

12] 

^19^1 &<>H, #7) jBeMttm, 

^^-5>JL #7) *)3Lmr #^Kr ^ll^^Ei ; ^ 
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#7l ^llol^E^) #7l £.5. °<H1 ^dtl #71 

^lic]^3l^ W^^Rr W^ig X\#-Qr ZL 2,&%^3.*\ 

7} #J>-& #3*Hr ^2^HEi# ^«1*H, 

#71 tH^^Al^ #71 .2.= ^21 <y=6fl «H1^ ^ ^)O.S. *}tt "112-21 #*1. 



13] 

Dii2.5i #*h sa^i, 

^<a-o.S iel^l^^ del y]E5}o]2l- ^ c-ln] HlBej-^1, ^^1^^ Z}-^ 
^7fl2] ^^ef^lS., * 4^711 ^ 71] B^l^M- ^til^H, #71 Xf^7H^l Til 

HSfl^l^l; Zl-Zl-Sl 711 olH^ tfl-§-Sl^ #7l ^H.efolofl %4fS\jL a o V 7 ] 4^ 7 fl^ 711 Ol^ 
H^^l^Eil- z|z}-o] ^l^-^ #7l c-jnl tiljeej-olofl Jg^Jl, # 7 ] cl^l wlH2}- < ?l^ 
£ #71 nf^7llsl 711 ol^ H^*]^* zj-zj-^ jrs^ iH ^ ^«g-7j-s>6fl rtj-e}- ^3 

#^-#S» ^#*}JL, #71 Dlnl alH^o]^ ^oj-oi] ^ #71 #^#^» tils)*8SKr 
A l#-§- S^^, zl a^^S-H #*1 ^#7l <yo)lol^- #^*Rr zj*l #^7l £L&H 

#71 #7} ^#7l ^loflol^ Aljrofl -g-^SH ^-71 nils, ej ^ <H ^1 o| ^0^^- 7jx\is} 

^ f^Vfe #*1 f^7]f ^l^Rr pflsel #*1. 
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14] 

15] 

*fll3^1 5^1, # 7 ] ^1 ^7) ^5}o)^^ ; 

^7} *\}l 0 A*\t]$\ #^Jl« ^r^l^, ^7] A]l<^^^\ cH alB^h^^ 

16] 

*fl£.^ Si^H, 

x^^o.^. HB^M afll^, ^*1^°*H1 ^JlS 3#3*r TflolBS]- *fl2#^- 

#^lJl» ^^>J1, ^71 *lll*d^ ^-71 W^SRr 

^71 ^71 ^lolloll; Al^ofl -g-^V<^ # 7 ) nflae] ^ ^eflojo] cflolE^l- 
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17] 

^■7} $}l°)V)£\<>\ ^^al, ^7} ^lOl^E^ #71 

18] 

^}*Kn, «l%^5}-€ ^lS-Bl ^o\] ^fl^Kr ^VM-^1 H^l^i^l 

^ #31; 31 

# *l°i*l?l w^^I-jl, #71 <^HH-i- AlJll- #^*Hr #31-1- ^«lsRr #*1 ^7l« °1 °\] 

°l^l^l7l ^ oil ^1^ #3^. 

19] 

3- ^ ^#7l# 9j°fl°ll-Al7l7l A]S #^«o V ^. 
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20] 

^"71 #^7l ^lofloll- Al^ofl -g-#«H t.flS.^ ^ ^51)01^ ciHEil- #*1<5>31 ^ 
21] 
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WL- 



I 



/ 11 



loft" | 



40-33 



lift 



1020030041448 %^ Qx}: 2003/12/17 



[5L 2] 



201 



200 







BL 



WL1 — t- 



T 



210-j ,4-1 l~l 



y BL ,_, 213-1 



IN1V215-1 X 

^^-217-ir-, 



WL2 



211-1 VDD 



3^ 

^2^ 



WL3 



213-2 



211-2 
loff 



0 



213-3 



211-3 
loff 



219-1 
Idsat 



BLB 



Vblb 




V215-2 ! 
j— 217-2 | — ] 



{-VDD 219-2 




1^215-3 
217-3 



X 



VDD 219-2 



WLn 



230- 



X 



213-n 



21 1 -n 
loff 




V215-n 
217-n 



X 



VDD 219-n 



i 



250 



S/A 



CK — 

[£ 3] 

CK _ 

WL1 _ 



S/A 

H3fO|Bi 



SENSE 



.270 



I 



1 



SENSE 



40-34 



1^0 



1020030041448 
[51 4] 



^ 2003/12/17 



250 



251 252 253 254 255 256 257 258 



[51 5] 



CK' dCK1 dCK2 



VSS 



SENSE 



dCK3 dCK4 



VDD \ 



253 



CK' 




^ NOD 









dCK1 



VSS 



VSS 



40-35 



1^( 



1020030041448 



2003/12/17 



15- 6] 




WL1 



NSENSE 



T > j A T 



40-36 



1S20030041448 



^^V: 2003/12/17 



8] 



_L 

-TH — V 



533 



VSS 



530 



531 



DCTR 



[£ 9] 



o 



cn 
cn 



I 



cn 1 



cn 
OJ 



< 



cn 

Cn 
OJ 
I 

ho 



K 



cn 

cn , 
oj I 
I 

oj 



Cn 
Cn 
OJ 



Cn 
I 

CD 



cn 
cn 
cn 
i 

Cn 



cn 
cn 
cn 
I 



cn 
cn 
cn 
I 

ro 



K 



CO <y~ 
co 



cn 
cn 
Cn 
I 



O 

o 



i 1 I I — 1 1 — i 



i cn 
I cn 
l 
i 



o 



cn 
— ' oj 



k 



cn 
cn 
cn 



CO 



cn 
cn 
\i 
I 

ro 



K 



cn 1 



Cn 

Cn S3 
cn 7 

I -* 
oj 



< 
o 
o 



cn 
cn 



CO 

m 



CO 



cn 
Cn 
O 



40-37 



030041448 <£x}: 2003/12/17 




40-38 



10^ 



1020030041448 



■% 2003/12/17 



11] 

Idsat 




Vds 



40-39 



10^( 



1020030041448 



^ ^*}: 2003/12/17 



[5L 12] 



(a) 




~i 1 1 r- 



(c) 




T 

0.1 37u 



-i 1 r— 



0.1 38u 



40-40 



